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Materials and methods
Materials. 2,2'-azobis(2-methylpropionitrile) (Acros Organics, 98%), 4-tert-butylphenol
(Sigma Aldrich, 99%), 4-tert-octylphenol (Sigma Aldrich, 97%), N,N-diethylacrylamide (TCI Europe, 98%), acetone (Sigma Aldrich, p.a.), allyl bromide (Acros Organics, 99%), ethanethioic S-acid (Acros Organics, 98%), hydrochloric acid 37% (VWR, normapur), hydrogen peroxide 30% (AppliChem, p.a.), methanol (Fisher Chemicals, p.a.), sodium hydroxide (AppliChem, p.a.), potassium carbonate (Sigma Aldrich, p.a.), tetrahydrofuran (VWR, normapur) were used as received. RAMEB-CD was obtained from Wacker Chemie GmbH, Burghausen, Germany and was used after being dried overnight with a vacuum oil pump over P4O10. atom % D) and deuterium oxide (99.9 atom % D) was obtained from Deutero GmbH, Germany.
As not stated different, all solvents and other chemicals used were of analytical grade and were used as received without any further purification.
Characterization methods.
1 H NMR and 13 C NMR measurements were performed on a Bruker Avance 300 or 600 spectrometer operating at 300 and 600 MHz for 1 H and at 75 and 150
MHz for 13 C-experiments at room temperature. The signals of the uncompleted deuterated solvents were used as internal standard.
For elementary analyses the elemental analyzer vario MICRO Cube (Elementar Analysensysteme GmbH) was used.
Infrared spectra were recorded on a Nicolet 6700 FT-IR spectrometer equipped with a diamond single bounce ATR accessory. The measurements were performed in the range of 4000-300 cm −1 at room temperature.
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Differential scanning calorimetry (DSC) analysis was conducted with a differential scanning calorimeter Mettler Toledo DSC 822 with a sample robot TSO801RO. The experiments were performed in temperature range from 20 °C to 200 °C at a scan rate of 15 K/min. The T g values are reported as the average of three measurement upon heating using the midpoint method.
Gas chromatography coupled with electron impact ionization mass spectrometry (GC/MS (EI)) was performed on a GC-MS-System comprising a triple quadrupole ion trap mass spectrometer
Finnigan Trace DSQ and a Finnigan Trace GC Ultra. The instrument was calibrated in the m/z range of 4000 Da. Matrix-assisted laser desorption-ionization time-of-flight mass spectrometry (MALDI-TOF-MS) was performed on a Bruker Ultraflex time of flight mass spectrometer. Ions formed with a pulsed nitrogen laser (25 Hz, 337 nm) were accelerated to 25 kV, the molecular masses being recorded in the linear mode. Dithranol was used as a matrix and sodium trifluoroacetate (NaTFA) as ionization agent.
Size exclusion chromatography was performed using a ViscotekGPCmax VE2001 system. The system has a column set compromising one MZ-Gel-SDplus, 100 Å pore size and 10 µm particle 
Synthesis of 1-allyloxy-4-(2,4,4-trimethylpentan-2-yl)benzene (3b) [2]
In a 250 mL three-neck round-bottom flask 4-tert-octylphenol (1b, 15.44 g, 75 mmol), potassium carbonate (9.27 g, 68 mmol) and potassium iodide (0.5 g, 0.3 mmol) were dissolved in 120 mL acetone. After heating the white suspension to reflux for 60 minutes under an atmosphere of nitrogen, allyl bromide (2, 14.41 g, 119 mmol) dissolved in 30 mL acetone was added through a dropping funnel. The mixture was stirred for 40 hours under reflux. Then 100 S6 mL of deionized water was added and extracted with diethyl ether (3 × 80 mL 
Synthesis of S-(3-(4-(1,1-dimethylethan-1-yl)phenoxy)propyl) ethanthioate (5a)
In a 250 mL three-neck round-bottom flask 1-allyloxy-4-(1,1-dimethylethan-1-yl)benzene 3a 
s, ν(C-O)), 1184 (s, ν(C-O)), 1132 (s), 1109 (m), 1041 (m), 955 (m, ν(C-S)), 827 (s, δ(Ar-H)),
Synthesis of 3-(4-(1,1-dimetyhlethan-1-yl)phenoxy)propane-1-thiol (6a)
In a 250 mL three-neck round-bottom flask S- (3-(4-tert-butyl) 
Synthesis of 3-(4-(2,4,4-trimethylpentan-2-yl)phenoxy)propane-1-thiol (6b)
In a 250 mL two-neck round-bottom flask S-(3-(4-(2,4,4-trimethylpentan-2-
yl)phenoxy)propyl) ethanthioate (5b, 12.90 g, 40 mmol) and concentrated hydrochloric acid (4.3 g) were dissolved in 120 mL methanol and 40 mL tetrahydrofuran. The resulting solution was degassed by bubbling with nitrogen for 30 minutes and afterwards heated to 60 °C and stirred at 60 °C for 24 h under a nitrogen atmosphere. After cooling the reaction mixture deionized water (50 mL) was added and extracted with dichloromethane (3 × 100 mL). The combined organic extracts were washed with saturated sodium hydrogen carbonate solution (1 × 40 mL) and brine (2 × 40 mL), dried over magnesium sulfate, filtered and concentrated under reduced pressure.
The residual oil was purified via column chromatography on silica gel with ethylacetate/n-S10 hexane 1:9 (R f = 0.61) as eluent. 
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Determination of the chain-transfer constant
The chain transfer constants were determined by using the Mayo-equation [3, 4] :
The polymerization was carried out at constant concentration of 2,2'-azobis ( 
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General procedure for the chain-transfer polymerizations in solution
After dissolving DEAAm, the chain-transfer agent (6a or 6b) and AIBN (see Table 1 
